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THAT WHICH IS CLAIMED IS: 



Substrate, the method 



10 



1 . A method for patte 
comprising the steps of: 

projecting coherent radiatl 
coherent radiation is reflected ofl 
projection of a desired image 
information that correspond y 
desired image; and 

maintaining the alibstrate including the layer in the path of the of the 
reflected radiation so jmat the holographic projection is projected onto the 
layer. 



ard a reflector surface so that the 
reflect^r^surface to provide a holographic 
the rem^ctor surface includes 
rse of the holographic projection of the 




2. A method according to Claim 1 further comprising the step of: 
developing the layer so that portions thereof are maintained and 
removed according to the intensity of the holggraphic projection of the desired 
image thereon. 



3. A method according to Claircf 1 wherein the layer comprises an 
20 oxide layer that is activated on exposure to portions of the holographic 

projection of the desired image having sufficient intensity, so that activated 
portions of the oxide layer can £e selectively removed, maintained, or 
modified. 

25 4. A method according to Claim 1 wherein the layer comprises a 

silicon layer that is activated on exposure to portions of the holographic 
projection of the desirea image having sufficient intensity, so that activated 
portions of the silicon layer can be selectively oxidized or modified. 



30 5. A method /according to Claim 1 wherein the step of projecting 

coherent radiation comprises projecting a coherent beam of electrons. 
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6. A method according to Claim/5 wherein the step of projecting 
coherent radiation further comprises^enerating the coherent beam of 
electrons from a nanotip field enrntter 

5 7. A method according to Claim 6 wherein the nanotip field emitter 

comprises a tip having dimensions on the order of an atom. 

8. A method according to Claim 1 wherein ^he step of projecting 
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coherent radiation comprises projecting laser rarcliation. 

9. A method according to Claim/f wherein the holographic projection 
of the desired image comprises a Fr^snel hologram. 



10. A method according/to Claim 1 wherein the step of projecting the 
15 coherent radiation comprised/projecting the coherent radiation along divergent 

paths. 

1 1 . A method gfccording to Claim 1 further comprising: 
filtering the coherent radiation reflected off the reflector surface to 

20 reduce transmission of portions <jpf c|>e interference pattern corresponding to 
defects on the reflector surface. 

12. A phethod according to Claim 1 wherein projecting coherent 
radiation comprises projecting two beams of coherent radiation toward the 

25 reflector surface. 
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1y8. A method according to Claim 1 further comprising: 
>rojecting coherent radiation toward a second reflector surface so that 
the coherent radiation is reflected off the second reflector surface to provide a 
second holographic projection of reflected radiation; 

wherein maintaining the substrate further comprises maintaining the 
sgtostrate including the layer in the path of the radiation reflected off the 
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second reflector surface so that the/^e^fnd holographic projection is projected 
onto the layer. / 

14. A method according to Claim 1 further comprising: 
projecting a portion oKthe coherent radiation tg^he layer without 
reflecting off the reflector surface. 



15. A system for patterning a lay^F'on a substrate, the system 
comprising: 

10 means for projecting coher^ftt radiation toward a reflector surface so 

that the coherent radiation is inflected off the reflector surface to provide a 
holographic projection of a uefesired iirrage whefeter the reflector surface 
includes information that/corresponds t\an inverse of the holographic 
projection of the desired image; and 

15 means for maintaining the substrate\including the layer in the path of 

the of the reflected radiation so that the holographic projection of the desired 
image is projected onto the layer. 

>16. A system according to Claim 16^ wherein the layer comprises an 
20 oxide layer that is activated on exposure to portions of the holographic 

projection of the desired image having sufficient intensity, so that activated 
portions of the oxide layer can/5e selectively removed, maintained, or 
modified. 




25 17. A system according td (fctaim 15 wherein the layer comprises a 

silicon layer that is activated on ®fpbsure to portions of the holographic 
projection of the desired image hpving sufficient intensity, so that activated 
portions of the silicon layer can be selectively oxidized or modified. 



30 18. A^ystem according to Claim 15 wherein the means for projecting 

coherent rac^ation comprises means for projecting a coherent beam of 
electrons. 
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19. A system according to Claim 18 whep^in the means for projecting 
coherent radiation further comprises means^fc^r generating the coherent beam 
of electrons from a nanotip field emitter. 




20. A system according to Claim 19 wherein the nanotip field emitter 
comprises a tip having dimension/ on the order of an atom. 



' ^ s y stem according to Claim 15 wherein the meansjor projecting 
10 conerent radiation comprises means for projecting laser radjmion 

22. A system according to Claim 15 wherein tpfe holographic projection 
of the desired image comprises a Fresnel holograp 

15 23. A system according to Claim 15 Wherein the means for projecting 

the coherent radiation comprises means jor projecting the coherent radiation 
along divergent paths. 



24. A system according to/Claim 15 further comprising: 
20 means for filtering the conerent radiation reflected off the reflector 

surface to reduce transmission of portions of the interference pattern 
corresponding to defects on the refl©dtor surface. 

25. A system according to Claim 15 wherein the means for projecting 
25 coherent radiation comprises means for projecting two beams of coherent 

radiation toward the reflector surface. 
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26. A system according to Claim 15 further comprising: 
means/for projecting coherent radiation toward a second reflector 
surface so tl/at the coherent radiation is reflected off the second reflector 
surface to provide a second holographic projection of reflected radiation; and 
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means for maintaining the subsfrate including the layer in the path of 
the radiation reflected off the secona rejnector surface so that the second 
holographic projection is projected onto the layer. 

5 27. A system according to Claim 15 further-Comprising: 

means for projecting a portion of the cpfierent radiation to the substrate 
including the layer without reflecting off then reflector surface. 

28. A system for patterning layer on a substrate surface, the system 
10 comprising: 

a radiation source thaf is configured to bftpject coherent radiation 
toward a reflector surface do that the coherent radiation is reflected off the 
reflector surface to projept a holographic projection of a desired image on the 
layer so that the hologi^iphic image of the desired image is used to pattern the 
1 5 layer. 

^>^^>29. A system according to Claim 28 wher^ffi the layer comprises an 
oxide layer that is activated on exposure to odrtions of the holographic 
projection of the desired image having sufficient intensity, so that activated 
20 portions of the oxide layer can be reprfoved, maintained, or modified. 

30. A system accordino4o Clairo028 wherein the layer comprises a 
silicon layer that is activated^on exposup^to portions of the holographic 
projection of the desired ipnage having sufficient intensity, so that activated 

25 portions of the silicon layer can be selectively oxidized or modified. 

31 . A systery according to Claim 28 wherein the coherent radiation 
comprises a coherent beam of electrons. 

30 32. A system accordin^t©jj2teim 31 wherein the radiation source 

comprises a nanotip field emuter\-/ 
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33. A system according to C\a\mJS2 wherein the nanotip field emitter 
comprises a tip having dimensions or^he^^r of an atom. 

^^^\34. A system according to Claim 28 whereir^fie coherent radiation 
5 comprises laser radiation. 



35. A system according to Claim 28 / wherein the holographic projection 
of the desired image comprises a Fresn^l hologram. 

10 36. A system according to Claim 28 wherein the radiation source 

projects the coherent radiation alpng divergent paths. 
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37. A system according to Claim 28 further comprising: 

a filter that is configured to filter the coherent radiation reflected off the 

reflector surface to reduce transmis/ston of portions of the interference pattern 

corresponding to defects on the ref ep(or surface. 



38. A system according to Claim 28 wherein the radiation source 
comprises two radiation sources that are each configured to project a 
respective beam of coherent radiation toward the reflector surface. 



39. /f system according to Claim 28 wherein the radiation source is 
further configured to project coherent radiation toward a second reflector 
surface so that the coherent radiation is reflected off the second reflector 

25 surface/to project a second holographic projection of reflected radiation on the 
layer. 

40. A system according to Clainri^28 wherein the radiation source 
projects a portion of the cohereiqyradiaton to the layer without reflecting off 

30 the reflector surface. 
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